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Abstract of JP20031 23863 

PROBLEM TO BE SOLVED: To provide a photoelectric conversion element with excellent weathering 
property and excellent photoelectric conversion property at near-infrared area, and to provide 
phthalocyanine compound as a dyestuff compound which is useful as a material for the photoelectric 
conversion element. SOLUTION: A photoelectric conversion element is manufactured by using an 
electrode made of metal or metal oxide made to combine with and/or absorb a compound, composed 
by using more than one kind of phthalocyanine compound having at least one sulfur atom as a 
substituent. Phthalocyanine compound useful for the photoelectric conversion element is provided. 
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(2, 2 t 2-h'J^tnih + y) ih + y) xh 
X^;Ug, 2- {2- [2- (2. 2, 2-h'J 
>DDIh + y) Xh + ->] Xh*v] X^Ug&^GO 
7;^^y7^a + y7;U3*yStI«Lfc^4 
~2 OtftTJU^rJUg ; Tt^l^JUj/^Ug, 

^;ug. 3-7h+v^^;u». 4-** v:^;ugl?0) 
Tis)i>&x*W&Ltzmm$k2~2 oa>r;u*;ug ; *;U 
5;ut*y>f^S, 7th+yxfjH, 2-y°at° 
^-ju^jp^x^ug. 2 4 ii/t^vxf;i. 
ft. 2-/\U'J;utI-*vx5 l ;uS. 2- (2-x^;u^ 

*-9-y-f ;U7t"^rv) X^JUg. 2- (3, 5, 5-h'J 

^W^^my) x^;ug. 6- (3, 5, 
5 - h 'J * ^U's^-yv <;i/t^y) ^+y^S, 2- 
(3-^;UT|-a^^^y >r;u^-^i» x^;ug. 2- 

*i/atlft Lfcft*» 2-20 07JI/+JK ; 
[o o 2 o] /fc;u5JU3j-**>* K^y^ ^;ug. 2- 
(2-7th*yxh*y) x^ug. 2- (2-^a 
Ift-^t+yx h+y) x^;ug. 2- (2-/\UU 
;u>f-4^>x h+y) x^;ug. 2 - [2- (2-x^;u 
^W-fmy) xhty] x^;ug x 2- [4- 

(3, 5, 5-h'J>fJl/^y^my) 
v] If;H, 2- [2- (3. 5, 5-h'J>^;U^ 
*-9-y -OU^vO Xh*v] XfJUfi, 2- [2- 

(2-^;u^p^pe^--;u^-+v) ihty) x^ju 
g. 2 - [2- (2-^PPy"Ptft-^t*y) xh 
xf j[/S&^7v^t*y7JI/=i*ylrljS 
Lf:IIS3-2 0tf)7;U^;Ug ; h*y^ h*V 

y b^W^Ug. 2- C2- (2-T-tz h*vX b* 
v) xh + y) x^Ug. 2- [2- (2-y e Pt°t- 
myxhty) xh^y] x^ug, 2- C2- 

(2-/\b'jmyxh + y) ih + y) xfjH, 
2- [2- [2- (2 -x^ju^-yv -< ;u:t*vO x 
h*y] xh^F-v) x^;ug. 2- (2- [2- (3, 
5, 5-h'J^f^+^/-f^*y) xhty) x 
h+y] x^;ug. 2- (2- [2- (2-^;u^p^ 
□ t°^-x;u^-^i» ih+y) xh*y] x^;ug, 2 
- (2- [2- (2-^PPy f Pt 0 txjl,t*y) xh 
xh + v] xf;H^^7y^^y7il/P + 
•>T;UU *5/*-C«« LfcK*« 5-2 O07i^ 
S ; 

[0 0 2 1 ] y7^>f;H, 2-y7/lfJI/S» 4 
-y7^?f;H, 2 -y7 J -3 h^ri^P t°;U 
g. 2-y7y-3->PP^Pt 6 iH, 2-y7/~ 
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2-v7/ ZfO t°;Utt. 2 - yjy Z?T)\,mUlz<D 
y 7 ; ItltH L f:KIS 2 - 2 0 07i^^S ; > h 

^rv^;u7t:-;u>^>iug s x h + v;k;u7t<— ;u/^;u 

J h*v^;u7tf-;u>^;u^ 2-/ h^-v*;^ 
-;Ux^;uS. 2 -x h^y^J/l/t-^xf jbS> 2 - 
y f h + y^]^- ;ux^;ug % 2- (v<7 a^v;u;*- 
*v±UU7t-Cx.;u) x^;uS. 2, 2, 3. 
>U^-P ^P/K^ri>^;U7^x^>^;uS, 2, 2, 3, 3 

;u=i^v^;U7f;-;uS-ea^L/c^^^3 - 2 0<7)7;u 
^-;ua ; :7i/ ^>*j;utK— 2-^x/^f- 
v^JU^-JUX^Ugs 2- (4-tert-^^;U^xy 
^v*UU7tfxju) x^;ug. 1 ? ^;U;f ^ v* ;UtK 
-;Mf^S, 2- (e7HJl-4-^fib-^y^ 
;utK-;u) if;H^^7 U — v*j;i^x;ug 

[0 0 2 2] K>v^U^ + v*>;L,7tfx,iU/ ^-;uS. 2- 
2j;U7t?x;u/^;ua, (4-y^P^yW4y / <> 

•>*;u7t?-;u«-eaiftLfc»t*!R9- 2 oct)t;u^;u 
£ ; i-T'n^zjH, 1 -/<>f-;i/S, 

1 -^t-iH, 1 -^-<7 -x— ^S^^cdt 7 ^^— 
T*S&L*:igeffH&3~2 0 0)7^il/S ; / h + v*>;U 
^-my^fiH, 2-/ h^rv*;u7H-;u^-+v 
xf;H x 2-i h^yi]^-^yxf jl,S, 2 

h^y^JU/K-^t^vxf 2- (2, 2, 

2 - h 'J 7 Wpi h+yi3Jl/*-ibt^y) ifJb 

2- (2, 2, 2-h'J^PPXh + y^-^ 

[0 0 2 3] y^f^^y^fJH, yxfil/ 5 / 
/T;US. y-n-?W7^^f;i/», v - n - ^ 
^y;i,7 5y^f;H, y-n-t^f ;i/7 = y 
a. y-n-fy^75/yfill, N-^V7 5;U- 

N->f^7s;yf^s, tf^u y; v 
(/ h+v^^;u) 75//^;uS. v (/ h*vx^ 
;u) 7 = />f;H, v (xh^v/^;u) 7 5//^- 

v (2-ih+yifW 7$/^fiH, v 
(2-^P^+yxf;H 75/>^;ug. v (2-^ 
h + yif;H 75^f;i/S, t*X (2-v^P^* 
yil/t*yxf;H 75/^f/H, 2-y^f;i/75 
/xf;H, 2-yifJl,7^xf^ 2 - ( v- 
n-^fil,7$y) Xf JH, 2- (y-n-^yjb 
75/) x^iUS, 2- (y-n-t^f^7 = /) X 
^;uS. 2- ( v- n -fyil/7 5 / ) xf;H, 2 - 
(N — fV75Jl/-N-^f;i/75y) x^;ug. 2 ~ 
(^•Jy/) x^;uS. 2-v (/ h^v^fW 7 



5/x^;ug. 2-v h^yifW 7 = / x^;u 

2- v (x h + y^fW 7$yxf;H, 2-v 
(2-xh^yXfiH 7^/xf;H N 2-v (2- 

^P^ylfjl) 7 5/XfjH, 2-v (2-^h 
^yXfjH 75/Xf;i/S, 2-lfX (2-y^P^ 
+ y;bt+yifiH 7^xfjH, 3-yVfJl,7 

5/:?pt:;ug. 3 ~yxf^7 5 / :?p t°;uS. 3 - 

(y-n-^7^) ^Pt°;U». 3- (v- n - 
^yil,7^) ^Pt'iH, 3- (v-n -Tt-^JU 
75/) ^Pt°;H, 3- (v- n -fv^7 5 / ) P° 
PtfjUS. 3- (N->fV7iil/-N->fJl/75/) 
^Pt°;U», 3-t 0 ^'Jy/^Pt 0 ;H, 3- [v (/ 
h+y>f;H 75/] ^Pt°;u». 3- Cv (2-/ 
h+yxf/b) 75/) ^Pt°;u«. 3- Cv (Xh^r 
v/^;u) 7 5/] ^Pt°;uS. 3- [v (2-Xh^r 
ylfiH 7 5/] ^Pt°;U». 3- Cv (2-^P7tf 
+ yXf;b) 75/] ^Pt°;uS. 3- [v (2-^h 
tvIfiH 75/] ^Pt°;uS. 3- [tfx (2-v 

^P^yj^yXf^) 75/] ^P t°;US. 4- 
v/^;U75/ 4-yXf;i/75/^W 
S. 5- (y-n-7W5/) :?5^US* 5- (v 
-n-^yjl/7 5/ ) T^Uft. 4- (v-n-7h^7 
^U75/) 4- (y-n-fy/t/75/) 

^JUS. 4- V75;U-N-/^;U75/) 

4-tf^«j^^f;u», 4- [v (/ 

v/^;U) 75/] ^TJUS. 4- [v (2-/ h + v 
X^;U) 75/] ^;U*. 4- Cv (xh + v/^ 

;u) 75/] 4- C v (2-xh+yxf 

;u) 75/] 4- Cv (2-^ptK+vx^ 

/U) 75/] 4- Cv (2-?h*yxf 

M 75/] 4- [tfx (2-y^P^y 

U^yxfil/) 75/] 7>;H?0)y7J^il/7 5 
/ S^Blll Lfcffi^S 3-2 0<7)7;U^r>IUS ; 
[0 0 2 4] /^UXJl^xjU/^US. Xf-;i,XJl/tv 

x;u/^;uS. ^>;ux;U7^x;u/T;ua v 2-/^;u 
x;u*x;ux^;ua. 2 — xf jux^t — ;ux^;uS. 
2 -^;ux;U7t^x;ux^;ua % 2- (2-x^;u^ 
v;ux;UTfix;L,) xf 2, 2, 3, 3 — t- h ^ ^ 
ju^-p y'p t°;ux;u7nx;u/^;ua. 2, 2, 3, 3- 
f h^PQ 3^P t^UX^/fxX^u/ ^l/S£:if(D7;i/3r 
jux;u^-;ua-c«ttLfcK*»2 - 2 oo>7JU*;u 

£ ; 'O-tf vTJUTf-xXjUp* ^JUft. 2 v-tf vXJU* 
z;uxf;H, 3 v-fz vX;U*x;u:?p fc°;ufi. 4 

;u/^;u8, 2- ( p - mux >x;u*x;u) x^;u 

3- (p- h;ux>x;U/h-;u) ^nt 0 ;H, 4- 
(p - h;ux>x;u7fvx;u) ^;u»ftif(DT U -^x 

7y7V*'J//f^S, t°P'J//^;u». t°P'Jv/ 
/^;US, t e 7V*'Jy/^^S. <5^/'Jy/>f 



t. 

( 



■J y > ^ ;ug. *;u/\*7 'J^ f;H^^0SiIIt' 

B&Lfci*tfSi?&2~1 5<&7;U*;U»«M**lf 6#t*. 
[00 2 5] X. X' . X" . X1-X16. XT - 
X16' *5«fcl/Xi" ~X16" (DUftS^Lt^rtJ: 

yl, 3, 5, 5 — h U 7 fJl/^+yil/t+yS, 1- 
i so-?Dt°;i/-2-^f;U-y*D7K+yl, 1-i 
s o-^P t?;U- 3 -*?)l>-?*)l>**rzsm* n-Kf 

yibt^yS, 2 5=-;u KfvJUt+v^i:^^ 
•fciMttgL *fci*»i«<Dr;u*;u«i:|5l«3B:B8l*** 

7571, n-^*v;i/7 5/S, n-^-^7f Jl/7 = y 
n-fyJl,7 5yS, n-(V7^l/7^S, 2 
-^PtK^->-^^;U7 = /S, 2 h^>X^;U7 S 
yifti:(D7^JI/7 5/S, iM?tLT^rtc): 

1^7 5 yftT'fcy. »SL<I*. y-n-7>;i/7 
= 7S, y-n-^y^7^S, n -7T^iP;U 
7^1, y-n-fy^7 5 7i, N-*fV75;U — 
N-7 ^r;u7 5 / S. v (2-ih*yifW 757 
7^;u». v (2-^P7tf+vx^;u) 757>fii/ 
I, v? (2-?h + yifJH 757l4^y7^ 
jU7 5 7Stfflfb^ 0 
[0026] R a . Ra1s Rd1^Rd8^*f«^ 

* 7-;uA;U7tf— ;ufi* x^;u^jU7Kx;uS. n-^ 
p t°>iu^;U7tT- ;us. i s o -^p tf;u*;u7t?-;uS. 

X. s e c -^^^U^J^TfC-jUS, t e r t -^^iVjl 

yU7fC-;ug % n — ^>^;u^j;U7ff ~ ;uS. i so— 'O 
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S> ^Pt 8 My^;i/S, 4-tert-?fi^> 

-2— h-oug. S/>^^;u»fc£<DBHRtti ~ 

1 5 (7)7 v JUS ; R a ^ Ra1« Rd.1~Rd 8<£>S& 

g£*rL-ci*-ct,cfci*7u— ^scd^]^ lti*. mriaic 

©7^>fcH««i:i»»t*t67 , J-^r* 
y. »*L<I*. 7i-^S, 4-y f;U7i-;H, 
4- (h , J7^P^W) 7x-;i/S, 1 — f*7^;U 

1- (4' ->^;u) ^-^^;uS. 1 - (4' -h 

U7^P>fiH -^^Uft. 4- (5' -^fJU* 
6-20(D7'J — ;Ufi ; R a * R a 1 , R d 1 ~ R d 8 
ri*. WElc*lf fc«»* L~Cl x T t cfe lMt«£fc 

[*»iK<7)7;u^;u*^l^*i^S^S^*-r4^^P7U 
— ;u*-efey. »*L<(*. 2-^^-;uS. t°py;u 
ft. t^^/'J^S, *7 7UJU». t°'Jy-ibS, T 

/\fP7 U— JUS ; ft4LM*JslT(D«»*. EH*>. > 
ju£. xf jus, n-^f;H, n n- 

^+v;US> n-t^fiH, n-fv;US, n->h 

*y>fiHf(D7^8; > h+yg, x h^y 

fi. n-^h + V'fi. n n-fy 
;U7l-^r->S> 2 - If ^*yJI/t*yl^7JI/=l* 
yj ; ^^tMl:^ yi^L^fP7'JHl/S^ 

[0027] Rb, Rb' - Rb" ^ Rb1~Rb3^ 
R cr R c 1 3<DM{*mtLT'%<D&1fc&tfmiiZ>*l 
ho m.$k£tzl*'At£<bT)\'*rls>m<Dfflt LTIS. Buffi 

«07;u^;uS<tl^ti^Si^S^ : &-r^7;u^rU>aT* 

fey. »*L<I*. ^PP^fUyl, x 

fb>|, 2- (h'J7i^P7f^) X^U>8. ^ 
at°U>S. h'J7f b>8, 1 )\* h U >fb> 

^h^^^uvS. 1 -ifjUf b>S, 1. 1 

-y^fjl,Xf 7 f b>S, ^*"*7^ 

fb>S, Kf^>f v"y" n^*zs)\,*<?$ * 

7i7*y^fil/f*>fU>i, ^=i^> 
fl/>lftt'(Dft*Sl - 20(D7^L/>S ; R b ^ 
Rb' * Rb" ^ Rbl~Rb3^ Rc1-Rc13^ 
liftl^WLtl^t tick 1^7 'J — U>«(D{5iJ^ Ltlis 

fiT'fey, »*L<l*s 1. 4-7i-Uyl, 1. 3 
-7i-b>S, 2-7^;U-1, 4 -^x ~ 1^>S. 
2-MJ7^tD>f^-1, 4-7i-b>S, 1. 



I) 

( 



ft* 2-h'J7^ta>fji,-i, 4-^?^u>ft. 
1, 4- (5' ^;u^>y*-*7-;u-2 r ->r 
;u) ;7x:iu>ft#<k*a>j£i?£§fc6~2 oa>7U — u> 

ft; **LM*iaT0>«*». &H*>. x^U 

^U>ftfc^«*»1 ~2 0<Z> 
4 - 7i-L/>I, 1, 3 -3? x ~ 

T 'J - U >ft ti: <t* £ & « L fc Sift ft 4f If 6 *i * . 
[0 0 2 8] iliSSSQl-Q3^>ft<*^]i: LT(*. — R 
c 1 - CO2-, -R c 2 — O— CO— . -R C 3-C 
O-. - R c 4 -O-. -R c 5-CONH-, - R 
c6-CR d 1=N-, -R c 7 -CR d 2 = N-N H 
-. -R c 8-NHCO-, -R C 9-N = CR 
d3-^ -Rc10-NRd4" -Rc 1 1 -CS- 
O-. -R c 1 2-O-CS-, -Rc 1 3 - N = N 

-CO2-, -oco-, -co-, -0 — . -c 

ONH-. -CRd5=N-, -CRd6 = N-NH 
-. -NHCO-, -N = CRd7-x - N R d 8 
-CS-O- -O-C S -$Ztzl£-N = N-t4iliti<m 
lf&*U »*L<I£. — R c 1 -CO2-. -R C 2- 
O-CO- -R c 4 -O-. -R c5 -CONH-, 
-R c 8"NHCO-, - R c 1 2 -O-C S -. -C 
O 2 -OCO-. -CO-. -CONH-, -CR 
d 5 = N-. -CR d6 =N-NH-, -N H CO-. 
— N — C R d 7 — * -0-CS-ff:l*-N = N-ft £ 

&m\fz>*i. *y»*L<f*. -r c i-co 2 -. - 

R c 2-O-CO-, -R c5 -CONH-. -C0 2 
-. -OCO-. -CONH-, -CR d 5 = N- X - 
CRd6 = N-NH-. -NHCO-^Wflfbh 

[0 02 9] Mi. M 2 s M 3 "C^cF+l'S) 2\M(b1kMf& 

^. 3fiBfc5LM* Amo^mtw^, ^v^jiih^ct)^ 

tWS»J*lslTl3a^<*o Mi. M 2 s M 3 -t?a^^^ 2« 
(0±m^t LTIi. Cu. Zn. Fe. Co. Ni. 
Pd. Pt. Mn. Sn. Mg. Pb. Ti ^(D 2 ffiCD 
*«IH^A<*lf &*14A<. »£L<l*Cu. Zn. F 
e. Co. Ni. Pd. MgTffc^o Mi. M 2 s M3 
r*a$+l^)3W<7>^g^i: LTI*. A I - F. A I - 
CI. A I - B r . Al-I. Ga-F. Ga-CI. 
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G a — Br. G a — I . In — F. In— CI. In — 
Br. I n - I . Ti-F. Ti-CI. T i —Br. 
Ti-I. AI-C6H5. AI-C 6 H 4 (C 
H 3 ) . In-C6H5. In~C 6 H 4 (CH 3 ) . 
Mn (OH) . Mn (OC6H5) . Mn [OS i (C 
H3) 3] . F e - C I m<D 1 Wfe<D 3 {ffi^JSISt 1 ?-^ 
If hfthtf. *f£L< I*. A I - C I . Ga-CI. T 
i-CI. Mn (OH) . Mn (OC6H5) . Mn 
[OSi (C H 3) Fe-CI -Cfc&o 

[0 0 3 0] Mi. M 2 . M 3 -ea$tl4SS4S£*t" 
%>4m<D±UW=1-t LX\*s CrCI 2 , SnF 2 , S 
n C I 2 - SnBr 2 - Sn I 2, ZnF 2 , ZnCI 
2 . Z n B r 2 s Z n I 2 ^ G e F 2 s G e C I 2 s G 
e B r 2s G e I 2* T i F 2 - TiCI 2> TiBr 
2 . Ti I2, Sn (OH) 2^ Ge (OH) 2> Zr 
(OH) 2s Mn (OH) 2 s T i A 2 s C r A 2 s S 
iA 2 > SnA 2 ^ GeA 2 ^ Ti (OA) 2* Cr 
(OA) 2^ Sn (OA) 2s Ge (OA) 2s Ti 
(SA) 2^ Cr (SA) 2* Sn (SA) 2> Ge 
(SA) 2 CAI*. ffi2K<D««»£*LTl*T*>cfclMK 

SE. #tt*fci*S!tta>7 lSHt$«Lti^t 

*<fclMtt«L »«$f:tt«*©7U-^ 

^ »SL<ttCrCl2, S n C I 2 s S n B r 2 * 
ZnCI 2s ZnBr2s GeCI 2 s GeBr2s T 

iCl2s Sn (OH) -2^ Ge (OH) 2s Mn (O 
H) 2s T i A 2 s CrA2s SiA2s SnA2s T 

i (OA) 2s Cr (OA) 2- Ge (OA) 2"^fe 

&o mi. m 2 . m 3 r*a* HSt+vtllS^aft 

LTIi. VO. M n O. T i O 4$A<#lf €> 4x4 . M 

1. M 2 . M 3 t LT»SL<I*. H 2 s Pd. Mg. 
Cu. Pt. Ni. Co. Zn. VO. TiO. Ti A 

2 . SiA2s SnA2s RuA2s Si (OA) 2s 

sn (oa) 2 CAi*. mtttA&mM-f&o ] A^lf 

«oft4o 

[O 0 3 1 ] 1UTIC. -fiftSC (7) . -flgxt (8) . - 
Mtxt (9) £fiH*T«*J|x4-«3t (1) ~ (6) COM 

ft. z 1 -z 4 i*s S + [rg£;tx£ft£S-f <> 

-ffizt (7) 
[flSl 9] 
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Zi(Z)«ft£ 

Za : -CH 2 0C0- (CH 2 ) 5 -SH Zg : - (CH 2 ) 3~C00- (CH 2 ) (T SH Zm : -CO- (CH2) 4-SH Zs : -0C0- (CH 2 ) er SPh 

Zb : -CH 2 0CO- (CH 2 ) 5-SCOCH3 Zh : - (CH 2 ) 3-COO- (CH 2 ) <r SCOC2H5 Zn' : -C0NH- (CH 2 ) 4-SCOCH3 Zt:-OCO- (CH 2 )s-SH 

Zc : - (CH 2 ) 50CO- (CH 2 ) 1 o-SH Z i : -CH 2 0- (CH 2 ) 1 <r$H Zo : -CS- (CH 2 ) y t -SH Zu : -NHC0- (CH 2 ) 6 -SC0CH 3 

Zd:-(CH 2 )«rSH Zj r-CH;*)- (CH 2 ) 10 -SM e Zp : -COO- (CH 2 ) 6-SCOCH3 Zv : -NHCO- (CH 2 ) 6 -SH 

Ze : - (CH 2 ) 6'SC0CH 3 Zk : -CH=N- (CH 2 ) t 2 -SH Zq : -CS-O- (CH 2 ) <rSH Zw : -N=N- (CH 2 ) 6 -SH 
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Xa 



■ Xb 



Xc 



-f-Rej-COz-Rb^S^Ra,) 



Bl 



Mi, R a 1 . R b 1 &£ltB 1 I*. -j&xC 
(5) (DMi. R a l, R b 1 *5«fctfB 1 tHttft 

y „ x a -x d it -tea (5)cDx 1 -xi 6 <h(5ii: 

R e 3't -tea (5) 0)Qiirfcff& 

[0057] QA<ftixf;ne^sttaei6T?ft4 
-tea (5) t'asns7$n*>7->ft^tt c-tea 
(20) vmzti&y* Pv7-»t^] i*. -tea 
(19) -e«$*L4*;u7t?**>;u*/»<5IilS*i: urii 




BiHb- y >fc J: flt^KStS: if (D^TNbftJ <t kj£ S 4 

-tea (19) 
[lb 3 4] 



CjC*. Ml, R a 1 . R b 1 fccfctf B 1 14, — fiSxt 
(5) R a l, R b 1 fccfe^B 1 tHC-Cfc 

y . x a - x d 14. —tea (5) CD x i — x -| etmc 

SJSL, R e 3^ —18* (5) <£>Qi[c£>H-& 

^Re 3 -CSO-Rb,-S"Ra,) 




ca*u ml r a i . -r b 1 is&tfs 1 (4. -tea 

(5) CDM-j. R a 1. R b 1 *3<fc LP B 1 <fc |s] C t? fc 

y . x a -x d (i, -tea (5)<DXi~xi 6 «tHi: 

IM^gL, R e 3"l** -tea (5) (DQllCfcltS 
R c 1 1 £f-l4m*S££il^] 

[0 0 5 8] Q3S<T!/>^>«^S*t?att»-C*4- 

tea (5) t$^S7^Pv7->ib§i c-tea 

(2 3) tS^^7^0v7->^i) 14. -tea 

(2i) T*S*tS*;u7H*->;u»A<{t»Lfc7* p-> 



Xb 



R c 1 1 *fcl**te^*«-T3 

-tea (20) 

Hb3 5] 



Bl 




^-ffRe 4 -C0-Res) 



T-^\t^t. -«sc (22) -eaaFttsttitisT-s 

— «SC (2 1) 
[<b3 6] 



Bl 



CsC4>. M 1 fc«fctfB 1 li, -»a (5) <DM-|fc<£0' 
BltBC^iJ. X a ~X d l;j: % -fiftxt (5) C7)X1 
~X -! 6 tHi:»««*aEL. R e 4 lis -«4SC (5) 
©Q|l:fclt4R c 6 U R e 5l*. 



-gS5t (5) (7)QilCfc-|f^R d -, £S-f] 
-«3t (2 2) 
Ht3 7] 
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H2 N — Rt>i — S — Ra^ 



CxC*. R a 1 ti&lfR b 1 I*. ~»jC (5) COR a 
*i«fctfR b 1 <t(S|i:-Cfc-5) 



Xb 



-SSiC (2 3) 
Hb3 8] 




^H(-Re 4 -CRe 5 =N-Rb,-S-Ra,) Bi 



CjC^ 1 , Ml R a1 , Rbifcil/Bili. -SSxC 

(5) COM 1 % R al> Rb1*5«fet>*B1<t(5)C-Cfc 
U. X a ~X d li, -flftxt (5)C0Xi~Xi6<t|3li: 
W£S£SL. R e 4l*. — flftiC (5) COQilcfclt-S 
Rc6Sfclif^^iL> R 8 5lt ~*a (5) CD 
Qll=j3lt*Rd 1 

[0 0 5 9] -SSxC (6) T?«S*l*7^P*>7 = >'(b 
ib-f&JiiZ. tL<li. 7$ Pv7-Xb^t — fig 



Q 4 -Rbi-SH 



Ml R b 1 I*. — flSiC ( 5 ) COM 1 s R b 1 
traC-Cfey. X a ~X d li, -flgiC (5) COX 1 ~X 
1 6 'tis] £S&S£SU Q4I*, — flSxC (5) COQ 1 





Q 4 — Rbi— S 



CxCK m 1n r b 1 i*. -nase (6) coM 2 sfci*M 

3« Rb 2*fcl*Rb3<tl^^T-fcy. X a ~Xdl*, 
(5) CO X 1 ~ X -| 6 £H U Q4 

I*. -flSiC (6) COQ 2 fc*l>V*f-liQ 3 tPCil^ 
*£«*-] 

[006 0] -fiSSC (6) T?I^|)7$Dv7->2 

^it-gw £ J£Jt> £ -b-s c <t lc J: o r t m )£.-? -i> c t A<-e 



•e-i>^;£$fflL>SCi:lcJ:yMig-ri)C^:A<T'^-5. - 
9S3£ (2 5) T'S$+L^7^DvT->2l:{*li s -flg 
5£ (5) T?a**i*^*— ;Hb$«s$B<bJW (ttxHT. 

-flftSt (2 4) 

nt3 9] 



— «SC (2 5) 
[it40] 



#•5. affWI-l*. {M^lf-SftiC (2 8) 
JP->7-^2»lt -ggiC (2 6) ti^tK 
P*->»A<g&Lfc:7$ □ (2 
7) -C*$*i«flEJUH^-*^t?i?*;u7f?>K<bdttSa 
*DC0xx5 1 ;HbJ5l£:^fflL'>'i)Ci:(rc>: l J §8jtT?#-5o 
-«it (2 6) 
Hb4 1 ] 




Rei— OH 



[xt4>. M 1 I*, -A&xe (5) COM i tHbT?*lJ, X a~X d lt (5) COX 1 ~X 1 6 t El £g&» 
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£SU R e 1 It. -itSxC (5) (DQ -j Clfclt&R c 2 
H0 2 C-Rb 2 — S— S — Rb 3 -C0 2 H 

Rb 2fccfcl/R b "»5C (6) <7) R b 2 

fccfctf R b 3 tn cs&s^s-n 



CxC** Mil*.'— «xC (5) CDM -J <t|Hj tT»*U . X 
a ^ X d It. it (5) OXi-Xi 6 iH CB&S 
£SU R e 1 I*. — SSxC (5) CDQllCfclt^R c 2 
*fcli»«*S8L, Rb2lt -J&zC (6) <7)R b2 
fc«J:i;/ffcliRb 3tHi:i»i$$t] 

— »3t (6) t'$$nS7$Dy7->ft&i 
I*, W^fiP ure Applied Chemist 
ry (I7 1#, 2 1 4 5-2 1 5 11, 1 9 9 9 

Synthesis (1 2 8 3—1 2 8 61, 1 
9 9 5*£) tm<Djj)£lZ±'oX : $ J mm-?&Zttf'(:£ 

So 

msm'A+mmm*. (2) yi/77i;n*«fc 

So i-tmtotem+ffif&t LX. Bllfz (1) (DSBl^ 

^ist^, U2(z (2) oyi/'r^ijifiXfg 

*i*0)»tE*m. 3 fc£ tfigejagm/i 4 ft £ com 

mm. &mMm*mt*m6te££mj&i-%*mi*m. & 
mm &t$<kzf&mv&m*mi*m e ^mmatt^m 

ir^'j^x, ay^EJKtf^x. e*5x. 

tK'J*— K tH'JT^ y q- hu;u. tK'Jx^L, 

>^U?£^-K ^^n> (r) Grif7y3R«l!SA<* 

So 

[0 0 6 2] SWItL-tlt ««1±ftjKBHb«9 

itmi^smnrntemt Lxit. tt*Hft*<3. a s~ 
e. 0 e-v&ftm&mi\f>zktfvp&. milt. & 
±+ ±. m. m. □A^h, ft, /\°7v^ 



-flftxC (2 7) 

nt4 2] 

-»■* (2 8) 
[it4 3] 



Thin Solid Fi Ims (S35 
Ot, 2 2 3-2 2 71, 1 9 9 9$) E*(&*&*<» 

[0063] mtz. &mmtg>fck(Dm\z£ t>\zi m& 
h£m<DMk lx. >r<<m. mm. -7^^-^ 
fit. is> □/ahr*fe4o £fc. 

<*4lM*tt»flffflLTticfe^. »«13:£Hlft<btt9<-DA 
t*MWiLTI** «tt1£0)£JBtt{bttl (>f >v^A-XX 

*Ll^SSfiiG)ffiHi: LTfil 0 0 Q/cm2yH 
fey. Sf:Jf$L<li3 0Q/cm2^Tr^l) 0 C<D 
TKlzl4^|zfBIBR(4feL^<a?iH4o. 1-1 OQ/cm 
2 fIJt-C$>^o ^m/lCOJm^fi, 0. 02~10//m?S 

*IiM0@$O. 0 2-1 0 tfm?SJtff2j3cLfciI£- 

— #"JT-b^U><i:4f<D«Mb*SR. E&S£3¥LT 
l*T t J: L^Tff 'J7-U >^tK y ^ 77 x if 

So ^BJfC0Sffi(7)«llct Lt, $?^L<I4. $S 

B B Q^^ (111) ®^*-TSt,(D^ffllNSo 

[oo6 4] fe*«i*^3n*»[4 % *mi*mk&mmu 

t'A\6«rt$*L*o *4S<*JBO)tt^(7)*tt:«i LTI4. 
TiQ 2 . Fe 2 03, WO3, ZnO, Nb 2 Os. 
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s n o 2 «e ao)&mmtystfm\-f <hti&. l. < 14. 

Ti02. ZnO, Sn O 2 <t* T-fc-S. £7=. 

Jf l-ffli^£B8Hbfeil4. «t?ffl^tt^^L. A« 

1-14. ftPwW 1 1—3 1 2 5 4 1 ^$8lCSBttO)J: => izm 

kLXlt. X?U-/WP'J'>X;£. Wffl&tnt'AWt; 
[0 0 6 5] ¥m&-m<»Bf8L1j}£t LTI4. ¥3H*lllc 

tt«J (1 9 9 5), (**) iz-lAv-fiSfffl) r& 

^©ttgl*. t&«Mb«<D 1 *«ftt^t LT5~200n 
mVfo&Zktf1lf£L <ft\Z8 ~ 1 OOnmffeliCi 
*<#£Ll\, (2*tfe7-) 
(DW-mil&k LX\£0. O 1-1 O^mtfe^ZtA'if 

[0 0 6 6] «*;£fclc,fc U!ag[Lfc#^i*S<75«-*4© 

;u. -f v^p bf;uT;ua— ;u. v^pd^^. 7th 
>. 7-tz h 'J/u. ftSifjk if u>^'Ja- 
;u) *<$*if »»a>PS. i&HlcfSCT. tK'J^-- 

(0J;il4\ 7K'Jx^u>-9"'ja— t Ko+viw 
-fzJUP-X) . J^H;St£SiJ. IS, t, L< I4+U— hS"J^ 

I7-t-f7SS, Xf>;i, XtT'U— ;i, X?'J->EP 
Bi|;£fc<t*A<^lf £;h..5A<. if£ L < 14. K^^-^U- 
K;£. p— xt'>;i. X? U — >EPfiii];£-e&-5>o 

aosij ©msa^ •& $ ^ d ic ■& c 1 1 1? t 
sta^ytDJf^iciix^ u— >9ia^*<»* l, - 

[0 0 6 7] ¥*(*JB<BttW£Sft*1*fc«©«*l*. 
5f^L<liO. 1 ~ 2 O O UmX'fo&o £ L J 1 4? £ L < 
14. 1 ~ 1 0 0 y m-Cfc-So *»t*JSG)tt#4fl> 1 m 2 



fcy©Sfc*Sl*, $?£L<I40. 5~4 0 0 gT*fcy. 
4y»£L.< 145-1 00 g-Cfc^ 0 ¥#<*Jfl4. fiffi 

«3£g£[S]±£-t±Sfctf>lrJragM!i*rr -5 c <t A<#* L 
l^o *?*LL^Df?fi«aSSS<7)$Bffll44 0°CJil±7 O 0°C 

*;Hr*fcy. t tysf^L<(4. 1 oo°cia±5 5o o c* 
>ht?$)-5, $fcanj?M&iiB#p B ii4i o»-i ommmmx 

»*L<M\ 3 0#^<E>2B$RSn?fc.5„ 
L < < . StErofES^^A^C €>;£Jg J: y tISUS 

Si$®«l-S*LT 1 0-3 O O Of$r*fc-i>Ci:A<S?SL 

[0 0 6 8] JilTI-. ^BJOTfe^HiroLNriaTlftlB 
^-■5. fe*HI4. ^BM7^P->7->1b^S^I 

1+-5^<!:l=«fc yffJJ«$4xfclB*3ei*-r-5o ^^b^cd^^ 
Pv7->1b^ J: V/* 1405^ L fcfefi 

14. 7^ □ i/7 - 

^. &Bgfc«fctf/*fcl4¥^*Ji£«£fiKl, 
Sffi * - g B# Pel ;S;1 L . #S Jl J; ^ fc I4¥a9<* 

1±i> C t ic J: y fflt^ & *t4»Jflt 

14. »«©ttR*RR-V>«»fc£l=*y*to£CfcJ&: 

(4F D ^^^L^A^^ 0ij^.i4iHb>f u>. r-tzh-hy;u. 
^□D7t^;U2>.. N. N-y^f ;u?n;uAT 5 K. T;U3 — 

h;ux>. 7th>, ^+-y->. ^>-tf>. 7K^A< 
*ifc.*t-5, »SL<liM>f i/X 7-bh-h'J 
>)U. x^y — yutrfci)., j§;^<7);1^l4. O. 001-1 
mo I /Llci)gS-r*il4«kt^. »*U<I4, 1-5 0 

CDS;S;gJt-e&y . BtRHIi 1 0 t> 1 O O OBtPeWal 
-efe-SA^*. S?^ L < I4M;ST? 5B#Ps1~ 1 O 0 8#P B 1T*& 

^^7'J'J't'Aei, ^r-y->^r 
xm^Xt&l*. *t>lc. *f6WO>7^ Pi/T-><b^ 
[0 0 6 9] *f6ia<D®^BS^r=oL>-CTSai:»*ffl$- 
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m/aOitty<Dmfr£t>V: (B^ittytLXlt. I 2 <t 
Li L NaU KL, Csl.f h ^ 7;U+;uy ^ 

if) , t, l < itmm/mitwomfr'Sfrv: (ittti 

T I*. LiBr. NaBr. KBr. CsBr. CaB 

7>^x^Al£<7)aS§i&ft^) a<^lfbft<£>o »SL< 
lis i£i£ffighh KM ^A. f h77^7^z^A 

PF 6 ^^sifb^i4o ±&Ltzmnm&}^ 

[0O7O] ISlItli, O. 1 mMl^-t 1 0M1MT 
MftK, 0. 1 mMlU±5M£lTrf)<J: l J$?^LL^ 0 

<E>;^Q;lJt[£0. imMJUJbl. OMWTtS>^ 0 
[0 0 7 1 ] ^H^T?mi?;^l^ffiffl^^;§^l*. *SJt^ 

yija-^y7;^n-f;k ^p t°u>^u p— ;u 

x^ / — xf i/>^ij^-;^y7;i/^n- 
"fjuft^cPT^up — ;us % ifb>y'j3-jk tK'Jx 
p-;u. yy-bu >ft<*f<7>£{i7;up->u 

X^L/>A — 7$*— K t°U>^-7fC^- hft 
> £ i * ft i: #3* If b +l 5 0 
5ufctt 7§>0L 

yyT/y^PPy^^^/^ (DDQ) % 7 



iPt>-7i'Jv7>i^ tK;u^< 'J>«o>a»4 
■tttt* t^a-y>fc^i/^^;ue^-p--y>ft<!:^ 
ffil**ci:t,-c?*<5. »*L<l*. iMMSIM- h »J 

-5c ^U«*»(D«t Lilt 7K'J7^'jPxh'JJk 

[0 0 7 3] »»**fflt^*«15f»»Jla>*tt:«4: LT 

;u^;ux;U/tvx;u^^^>fti:^ffll^btt, 7 — /J">fl 
drlt, 3^Stxt|-> ( i i 3~) , i£<b7;us 

_OA7-t> (A I C I A I C I 7 ~~) . 

7l7-t> (BF 4 ", PF6' CF3SO3-, 
N (CF3SO2) 2~* F (HF) n ~) ^fifbix 

[0074] mwmnmoymwmt unt ie?l (*- 

;U) -1, 1' -t'7i-ib-4, 4 ' -v7 5>?<7) 
tKU en-;uftfc*a)**tt»»^fti:*<*lf * 

^y)ift<tMfe(Diiiiu±cD)i^ff^Lri^rt^*t>ft 

[0 0 7 5] *«?B<D5tffilE»fR^I*. *«B?tiU Ml*] 
3fc-tz>-*- C7>j-h-t:;u. . 

ft 60 
[0 0 7 6] 

P S/T — ><b**(D«it] *^0^(DS 1 - 1 0Mb 
^^1 fc cfc 1/^^0 2. 81-1 3<7Mb^9 7 CD Sit 
;£^SJ£xC 1 izifki- 0 
JSJSS (1 ) 
Mb4 4] 
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JkKxC (2) 
[«S4 5] 




fb^fl5 8 2{Pc-7) 



[0 0 7 7] *2§B^(7)3E 1-11 ^b^^S 1 fcit/ft^ 
1*8 2. Si - 1 3fl^«91 O 3(&ffifi»£fil£3t2l;: 




fc*toT03 (Pc-8) 

[0 0 7 8] [*lfi«1]ai— Hb**2 (Pc-2) 

(Digit 

6-7-trfm^>»3 8 0mg, h^X>2 0 
mLfc^l/iHb-^^-— /UO. 28mLjgAL, N. N 
-^>^;U*;UA75 KO. OSmLfiiDL, 5 0°C 

L^AL, 7^Dy7-Mb^i (Pc-1) 0. 5 
g^AL, O c Cft e Uv>^0. 1g8AU iSTf' 
2 4B#HJgj£$lJ-fco *lc»ULfc». K;ux>^^a 

* □ -7 h z? 4 -\z j: y fSS! L Z? $ a - > fb^to 

(ft£«3 2 : Pc-2) 54 2 5mg»fc e 
H-NMR(^ CDCI 3 )8. 94-9. 11 ( m . 
3H) % 7. 9 8-8. 0 8 1 (m. 4H) . 7. 63 
-7. 68 (m, 4H) % 6. 9 0-6. 9 4 (m. 2 
H) % 4. 69 (br-t. 2H) % 4. 31 (b r - 
t. 2 H) , 2. 49-2. 72 (m. 8 H) % 2. 1 
8-2. 3 7 (m. 4 H) v 2. 16-2. 1 8 (m. 



3H) , 1. 78 (m. 2 H) , 1. 48-1. 57 
(m. 2 8 H) . 1 . 2 1-1. 2 4 (m. 12H) , 
O. 7 5-0. 7 9 (rru 1 2 H) 
F D-MS 1 2 7 7 (M + ) 

Amax = 6 9 2 nm I o g £ = 5 . 40 (h>lUX> 
40 

[0 0 7 9] [H!fifiW2]«1 — Mbd»1 (Pc-- 
3) (DSit 

SiT, nS/T" — >lb£*l (Pc-2) 3 0 0m 
g. 1 0%t7Kf h7tKP77>5mL, h'JXfjl, 

7£>50mg ^ALi;gr«Lf:oIi^n7 
h^?^- (WTTLCtBSffi-r*) T?JS¥4>6**tf2 
1 0%^b7>^E-^7A7K;*t;S5 OmL^ICllfdiL 

-l:>ky«8L7$ni/7->ftd* «b£«J 1 : Pc 

-3) ^10 5mgj|fc fl 

F D-MS 1 2 3 6 (M+) 

Amax = 693nm I o g £ = 5 . 41 (h;UX> 
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+ ) 

[0 0 8 0] [HJE^J3]S 1 — 1 3<b£*£)9 7 (P c- 
4) (DSgig 

7?Pv7->ib^ (Pc-3) 100mg,fh7 

ffl^ft. t£JSLr^$ n->T-><b^tt Hb^2 : P 
c - 4) £9 5mgi#fc 0 

H-NMR(5, CDC I 3 ) 8. 90-9. 12 
(m. 6H) . 7. 9 6-8. 0 5 (m. 8H) . 7. 

51-7. 71 (m. 8H) . 6. 88-6. 93 
(m. 4H) . 4. 67 (br-t. 4H) x 4. 28 
(br-t, 4H) . 2. 2 5-2. 6 4 (m. 24 

H) , 1. 70 (m, 4H) , 1. 17-1.54 
(m. 80H) . 0. 7 5-0. 7 9 (m. 24H) 
F D-M S 1 2 7 6 (M + ) 

7tm y Atfr : t+a:fa .■ c ; 6 4. 90, 

: ttWffi : C ; 6 4 . 7 8. 

'&<?a&f*>9 9. 9% 

[0 0 8 2] [HSS<?IJ5]S1 — 1 Hb^»8 2 (Pc- 
7) 0)§!{i£ 

^□v72>j^ft (Pc-6) 3 00m 
g. 10%t7)Cf h7tKP^7>5mL, h'JX^U 
7 5 > 5 O m g fiA LSltiHf L fc. TLCT?Jg*4 
F D-MS 1 2 3 4 (M+) 
7C*##T : f+Kfil : C ; 6 5. 16. 

: #*rfi£ : C ; 6 5 . 0 2. 
P*$Jg> 9 9. 9% 
[0 08 3] [£ffift|6]S 1 — 1 3<bd*l 1 O 3 (Pc 

7?Dy7-XtSi (Pc-7) lOOmg. 7^7 

F D-MS 2 4 3 7 (M+) 
TtM'Atfi : ItSffl : C; 64. 9 8. 

: #*ffii : C ; 6 4 . 7 9. 
Pi?$g> 9 9. 8% 
[0 0 8 4] [ftttM7]fi»ftjt«a«filTC!>tif^rcJ: 

£tt?fihb1 : 1 (7)T>^-T7K. a»<b**7KO«;«[Z 
;SL1 0»flJS«;»Lfco *^X»tt*ftyffiLffl«S* 
(Q> 1 8M) T?2fc»L»«Lfc. 1 0-5~ ! 0"6 

« : Pc-3) ^1byfU>l:;g^Llm 

M;g;£5 OmLSMLfc, feS§;g;&l:i;i L 4 

yuu 5 omLO)«ft^f i/>tis^Mia-e 

2 4 Lfc. 



F D-MS 2 4 7 0 (M+) 

Amax=693nm I o g £ = 5. 41 ( hJl/X 
>*) 

[008 1J RJM|4]»1-1 Hk^«|B1 (Pc- 
6) CDSSig 

6-T-tr5 1 >iU5 1 >j-^^ > ^>^>it4 2 Omg. Hux> 

N. N-S?>^;U7fcJUA7 5 KO. 0 4mL^aSiDL. 

>5mL5gAL, T7 £ □ y7->lb^i (Pc-5) 
O. 5gfgAL, 0°Ctt°'Jy>^0. 1 g SAL, 

^ALf: 0 *«B*#»L U ;§$£g£& 

<b£<&) «b^«l 81 : Pc-6) 53 5 0mg fffco 

H;6. 8 7 . N ; 9 . 87 
H;6. 88.N;9. 94 

ft8 2 : Pc-7) J25 0mg§fc o 



H ; 6. 9 4. N ; 1 O. 2 1 
H;6. 99.N;10. 28 

B*«. K)SLt7^Py7->jb^ «b^«J1 0 
3 : Pc-8) S40mgSfc 0 



H ; 6. 78. N; 10. 33 
H;6. 68. N; IO. 40 

[008 5] mmms-i 2]mm.m7\z^i^xz?^ n 

*>T->it£ty (it^tyl : Pc-3) &®.mi-hfr*> 
Uf". 7^Pv7->lbSI (P c-2 : j|J£0IJ 8 ) . 

( P c - 4 : mi&m 9 ) . (Pc-6: HfiStflJ 10). 

(Pc-7 : ^JfctfiJ 11), (Pc-8: HJSStfiJ 1 2 ) 
£ttffir*J5l*M*SSI6«7 fcHttfc«ftrfeK«*«« 

[00 8 6] [ftffc0M 3]Mfcm7rftKLfc6XKft 

««£ffli*r. iaTco|gftl-cfcy7fem;)5*;l«)SLfco 7t 

S — 3 18C. LT«jRrBffBf3 O 5 7*° 

*ffl^f- 0 ??i]S-tr;u(D«[fBS^ll3lc 
^Iffco «SR7lcii/^;i,e*ci— y>6 4m g. 
i®t£StS£^- h U OAO. 6 4 g £5 OmLOitg*$7klC;g 
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A\L 5 OmM©^fJI,t'tD- 0. 1 M(01M 
1 3iZlt. 3tft2. 9mWfl);S(l6 8 0nma)$MJ 

£ts£Lfc&. otMiMBitL 

[0 0 8 7] 14~1 8]HJi£tf] I 3ICfcUTH 

mm 7 -C^ffil L.fcfe«qftSSffi£DA"t5 l J l~3SJ£#ij 8 Vft 
SLfcfii»Atf1i (HifiWJl 4) . *Jfe«9-Cf*«L 
fcfefKflli (Hffitfiji 5) , Hj5£0i]1 OT?ffS!Lfc 

exq&ttm (Hi6^ji 6) , mmmi 1 -efEttLfcfe 

(Hi60"|1 7) , HJfitfiJi 2trffcS8Lfcfe§!l 

«&«flM= «fc y 3fc«3iE£ IS Lfc. 
[00 8 8] [3U60U19] H2lc^(ff = yu-v5 1 x;i, 

mmm 4 33 <t 11 js 6 a> & * & e suit is - 

(1) ^7P> (R) P — h LfcX^>UX§§§l=-|t 
ftf^>*«T(H*7iay;i/ (80 S. Degus 
sa P-25) 1 5"g. JK-f^->*4 5 g. »(Blft| 

(7;U K'J -V^ttSL Triton X-IOO) 1 
gs ISO. 5mm©v/Jl/az7t*-X3 0g^A^. 
+r> K^^-f 5 ;U£fflUT 1 500 r prnT^B* 

(2) a«t«(t*tf7X OflfllMF-tf*) «{ TCO- 
tf^X-U : SjSjSJfi&l 3 0 Q/D] Iztf^ Xf££ffll^ 

**il*2 0g/m2tLfc. *<DSL Sa-C-BMK 
Lfc„ fclC. C(D**5X^mm!tPlCAtL4 5 0°CICT 3 

o^PbI^jsl. ^ssr-^infttzy tub. sbjs*s. s 

B^mWfccfcl/-^b^^>^»«:gAxP,^4-^b^ 

(3) (2) t?fM!*Lfc:^SMb**>WI*tt*:7*a 




[00 9 1 ] [ltlt«l?]«M7i:6i»r7*nj/7= 
^itSM) (-fb-i-^i : Pc-3) oavfryirTaEtbisMb 



v7->lb&ft (<b£-#D 1 : Pc-3) tf)x£ / — 
56 (3X1 o-4 mo l/L) I: 1 5 SfHiSSLfc. -5- 
0>&. ~^b^^ >a®^4- t e r t -?^Ufcf'J V 
>l= 1 5»BiaiLfcft, x^/-;uT';5fe;f U £**f£ 

(4) (3) ^f*«Lfcfe*ifiK=BMb* 

— h U ;KD;g^;t;£ (4:1vol/vol) 10mL 
4'l--f h5 tf/U3— £*-f K 1 . 44gt3-7§0. 
O 7 6 g S-jffi?$-ttfcta)$ffifflL/r„ 

(5) jteH^fiURTl::. 3fcS2. 9MwfflSfi680n 

m <D»fe# £ IBM L ft A< ft <t » R <t 0) M |= sft 

[0 0 8 9] [5£Jfc#J2 0~ 2 8]HJjS#l 1 9ICfcL^T, 

75a->7-»tSi (Ib^tSn. Pc-3) £&ffl"T 
&frt>Vlz s z>^u^T--^\\L^% ($1-1, •(b^ife) 
2:*JfifilJ2 0) . 7$Ov'7-Mb&i.($1-1 ; 
<b^3. HJJS0IJ2 1) . 7^DvT->1b^^ (11 
-1 Hb^tl5. HJ5S0IJ2 2) , 7$Pv7-^i 
(11-2 : 1 5 , SIJS^J 2 3) , Z7$a ->7- 

^itSfo ($1-3 ; it-SMl 1 9. 2 4) . 7$ 

Ov7->ttft (il-4;ft^&2 8, HJjfc0ij2 
5) » 7 3 P->T->-(b^fel ($1-13; 1b^9 
7, Sffii2 6) . 7$Pv7->lt§ft ($1-1 
7:^129, ^JSflJ2 7) tijilfy* P->T-> 
Ib^tl ($ 1 - 2 O ; Ib^^l 15 9. 2 8 ) £ {£ 

[0 0 9 0] [tb&filj 1 ]ISiS0lj7|Cj3L^T7^ P->T- 
>it^ (^b^1 : Pc-3) <DA^t3yi-TlSJ:b^<b 

^1 ^ffl^-sju^i*. HSS0IJ7 ts^fttsf^'cme^ 
ml. niffifiiji 3i^»Jte«fti=«j:y*«at*a3eL 

tklxlb^^i 1 
[1b4 6] 



[<b4 7] 
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[0092] [itmm3]mmm-i 9i-fc^T7*a->7 

-~^Vc^% (Ib^l : Po-3) (DKfrV l-hb^e-fb-a- 

[0 0 9 3] [Jt®«lj4]SIJfeCS 1 9|C*il*T7* □ v7 
->it£%a nb^#9 1 : Po-3) ©ffcfr <J l=tb(5tfb£ 

wCOfH 



C0 2 H 



1 3-1 8 , Xtf Jt«tt 1 . hbfx^ij 2 riS Lfc 
S2 




[0 0 9 4] [Jtfx#j5]HJ£0iJ1 9|CfcLxT7^avr 

tzmt-sto 3 

[<b4 8] 



[0 0 9 5] 
[82 1] 











! (mV) 


(nA/cm ! ) 


mam 1 3 


- 1 0 0 


5 0 


**sw i 4 


- 2 0 0 


7 8 0 


1 5 


- 2 0 0 


7 8 0 


mffiwi 6 


- 1 0 0 


3 5 0- 


*JSM1 7 


- 1 0 0 


4 7 0 


Xttftl 1 8 


-200 


7 2 0 




0 


5 


Jt«W2 


0 


0 



13-1 8<D«;Hm;7Sffil*3fcfiB|f+£SLTfc 

m 1 3 - 1 8 irfcUT ft;Jf£ 2. 9mWfrbAM1. 5 
(1 O0mW/cm2) fc^tfi OmW£0 + "tzy >5fe;TS 



pj 1 9-28. Rvttmm 3 , jt&w 4 r-mmLtz 

[0 0 9 6] 
[122] 
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( 



^3 





(nA/cm l ) 


mmn 1 9 


6.5 


mmm 2 0 


6.4 


l 


5.8 


SIJS0<|2 2 


4.4 


^£&0H2 3 


4.6 : 


HJfifcl 2 4 


6. 2 


3HS&0<I2 5 


5.7 


2 6 


5.9 


7 


5.3 j 


HJB#I2 8 


6.0 




0 




0.01 




3.0 



USStfiJl 9-2 8l::£jl^T3fc;Ji[!£2. 9mWfrb 
A M 1 . 5 (1 00mW/cm2) fc^tfl OtnW© + 

■t: ✓ * * a. r ffl i * -c * it^ro itnm ZHtefr 

[0 0 9 7] 

««£m*T3fe*fc»*T£fE«-f ftct-c. Baltic 

HAW* C 

[11] LL^mttftJRT-OWJtSS 
[12] **W<n»*Ll^«K«*T-©«iftS« 



[B 1 ] 




-rfiua-KiBBn?**. 

1 Sfe 

2 a££tt 

3 »mH 

4 SHiMM 

5 feStlf 

6 &mMm*m&m 
8 

9 tt« 
1 0 S3itat 

1 2 H$?M;"£ 
1 3 jfejl 
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l®3) 




1 3 11 12 9 



7D> h^<— v(Dgt# 
(72)^BJ# fell 
5£#*±l*l 



F$— 5F051 AA14 
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